Radiation-induced damage to mitochondrial D-beta-hydroxybutyrate dehydrogenase and lipid peroxidation.
Radiation-induced damage to the reconstituted system of membrane-bound enzyme, D-beta-hydroxybutyrate dehydrogenase obtained from rat liver mitochondria, was investigated in relation to the lipid peroxidation of membranes. The activity of D-beta-hydroxybutyrate dehydrogenase in fresh mitochondria was very low in general and was not affected by irradiation because of little incorporation of substrates into mitochondria. However, the enzyme activity in one-day-aged mitochondria or submitochondrial particles was five times higher than that of fresh mitochondria and decreased with increasing radiation dose accompanying the increase in peroxidation of membrane lipids. The activity of D-beta-hydroxybutyrate dehydrogenase in the reconstituted system of the purified enzyme with irradiated liver microsomes or irradiated liposomes was decreased considerably in comparison with either unirradiated control or irradiated enzyme. Therefore, the radiation-induced decrease in the enzyme activity was thought to be caused mainly by peroxidation of membrane lipids and not to be due to direct damage by radiation to the enzyme molecule itself. Irradiation of microsomes, a component of the reconstituted system, caused decreases in phosphatidylcholine and phosphatidylethanolamine content and an increase in lysophosphatidylcholine content. In addition, arachidonic acid contents in phosphatidylcholine, phosphatidylinositol and phosphatidylethanolamine were also markedly decreased with increasing radiation dose. These results are discussed in terms of a mechanism involving radiation-induced damage to membrane function and structures.